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(54) IMAGE PROCESSING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image processing 
apparatus which corrects gradation so that saturation becomes 
appropriate while seriously considering a main object and generates 
a wide dynamic range picture from a plurality of pictures. 
SOLUTION: An image processing apparatus is provided with a 
photographing situation estimation part 18 for estimating a 
photographing situation on the basis of the photometric information 
of a photometric evaluation part 7 and the focusing information of a 
focused point detection part 8, a Y/C separation part 1 2 for 
separating a long time exposure picture and a short time exposure 
picture into a luminance signal and a color different signal, an 
correct exposure extraction part 13 for extracting a correct 
exposure area on the basis of the luminance signal level of the long 
time exposure picture, a luminance correction part 32 for weighting 
the luminance signal of the correct exposure area in accordance 
with the photographing situation and correcting gradation, a color 
difference correction part 33 for correction color difference signal 
of the appropriate exposure area on the basis of the luminance 
signal before and after gradation correction and the theoretical limit 
characteristics of color reproduction, a Y/C synthesis part 34 for 
synthesizing the luminance signal and the color difference signal 
after correction and a picture synthesis part 1 5 for synthesizing the 
long time exposure picture and the short time exposure picture 
after Y/C synthesis to generate a wide dynamic range picture. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by. computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Glaim(s)] 

[Claim 1] A photography situation presumption means to be the image processing system which processes the 
image group which consists of two or more images picturized on different exposure conditions to the same 
photographic subject, and generates the extensive dynamic range Image of 1, and to presume a photography 
situation, An extract means to extract a proper exposure region based on picture signal level for every Image In the 
above-mentioned image group, The image processing system characterized by providing a gradation amendment 
means to perform gradation amendment based on the above-mentioned photography situation about the above- 
mentioned proper exposure region, and a synthetic means to generate the extensive dynamic range image of 1 by 
compounding the proper exposure region by which gradation amendment was carried out with this gradation 
amendment means. 

[Claim 2] It Is the Image processing system which processes the Image group which consists of two or more Images 
picturized on different exposure conditions to the same photographic subject, and generates the extensive dynamic 
range image of 1 . A brightness color difference separation means to divide a picture signal into a luminance signal 
and a color^difference signal for every image in the above-mentioned image group, An extract means to extract a 
proper exposure region based on the signal level of the above-mentioned luminance signal, A gradation amendment 
means to perform gradation amendment about the luminance signal of the above-mentioned proper exposure region, 
The luminance signal before the gradation amendment outputted from the above-mentioned brightness color 
difference separation means, and the luminance signal after the^gradation amendment outputted from the above- 
mentioned gradation amendment means, The color difference amendment means which amends the color-difference 
signal of the sfbove-mentioned proper exposure region based on the theoretical marginal property of color 
reproduction, The image processing system characterized by providing a brightness color difference composition 
means to compound the luminance signal after the above-mentioned gradation amendment, and the color-difference 
signal after the above-mentioned amendment to the picture signal of a basis, and a synthetic means to generate the 
extensive dynamic range image of 1 by compounding the picture signal of the proper exposure region by which 
composition was carried out [ above-mentioned ]. 

[Claim 3] A photography situation presumption means to be the image processing system which processes the 
image group which consists of two or more images picturized on different exposure conditions to the same 
photographic subject, and generates the extensive dynamic range Image of 1 , and to presume a photography 
situation, A brightness color difference separation means to divide a picture signal into a luminance signal and a 
color-difference signal for every image in the above-mentioned image group. An extract means to extract a proper 
exposure region based on the signal level of the above-mentioned luminance signal. A gradation amendment means 
to perform gradation amendment based on the above-mentioned photography situation about the luminance signal of 
the above-mentioned proper exposure region. The luminance signal before the gradation amendment outputted from 
the above-mentioned brightness color difference separation means, and the luminance signal after the gradation 
amendment outputted from the above-mentioned gradation amendment means. The color difference amendment 
means which amends the color-difference signal of the above-mentioned proper exposure region based on the 
theoretical marginal property of color reproduction, The image processing system characterized by providing a 
brightness color difference composition means to compound the luminance signal after the above-mentioned 
gradation amendment, and the color-difference signal after the above-mentioned amendment to the picture signal of 
a basis, and a synthetic means to generate the extensive dynamic range image of 1 by compounding the picture 
signal of the proper exposure region by which composition was carried out [ above-mentioned ]. 
[Claim 4] A focus location presumption means by which the above-mentioned photography situation presumption 
means presumes three kinds of focus locations, scenery photography, person photography, and close-up 
photography photography, at least from focus information, A photographic subject distribution presumption means to 
presume three kinds of photographic subject distribution, the whole screen, central Importance, and a core, at least 
from photometry Information, The Image processing system according to claim 1 or 3 characterized by being the 
thing which comes to have an integrated means to presume a photography situation integrative combining the 
photographic subject distribution which the focus location and the above-mentioned photographic subject 
distribution presumption means which the above-mentioned focus location presumption means presumed presumed. 
[Claim 5] A selection means by which the above-mentioned gradation amendment means chooses arrangement of a 
weighting factor based on the above-mentioned photography situation, A characteristic quantity calculation means 
to compute characteristic quantity about the above-mentioned proper exposure region, and a histogram creation 
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means to create the histogram with weight about the above-mentioned characteristic quantity based on 
arrangement of the above-mentioned weighting factor, The image processing system according to claim 1 or 3 
characterized by being the thing which comes to have a gray-scale-conversion cun/illnear calculation means to 
compute a gray-scale-conversion curve based on the above-mentioned histogram, and a conversion means to 
perform gray scale conversion using the above-mentioned gray-scale-conversion curve. 

[Claim 6] The above-mentioned gradation amendment means is the image processing system according to claim 2 
characterized by to be the thing which comes to have a characteristic-quantity calculation means compute 
characteristic quantity about the above-mentioned proper exposure region, a histogram creation means create the 
histogram about the above-mentioned characteristic quantity, a gray-scale-converslon curvilinear calculation means 
compute a gray-scale-converslon curve based on the above-mentioned histogram, and a brightness conversion 
means change a luminance signal using the above-mentioned gray-scale-conversion curve. 
[Claim 7] The above-mentioned color difference amendment means The luminance signal before the above- 
mentioned gradation amendment, and the theoretical marginal property of the above-mentioned color reproduction. 
The 1st calculation means which is alike, and computes the 1st correction factor by being based, and the luminance 
signal after the above-mentioned gradation amendment. The 2nd calculation means which computes the 2nd 
correction factor based on the theoretical marginal property of the above-mentioned color reproduction. The image 
processing system according to claim 2 or 3 characterized by being the thing which comes to have a color 
difference conversion means to change a color-difference signal using the 1 st correction factor of the above, and 
the 2nd correction factor 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an image processing system and the image processing system 
which generates the extensive dynamic range image of 1 from two or more images picturized on different exposure 
conditions in more detail. 
[0002] 

[Description of the Prior Art] The image processing system which compounds two or more images conventionally 
picturized on different exposure conditions, and generates the extensive dynamic range image of 1 is proposed. 
[0003] As an example of such a thing, to Japanese Patent Application No. No. 338551 [ 1 1 to ] Divide each image 
into a proper exposure field and an unsuitable forward exposure field, and gradation amendment is performed for 
every proper exposure field. The image processing system which compounds the proper exposure field for every 
image by which gradation amendment was carried out, and generates the extensive dynamic range image of 1 is 
indicated, and further as an example of the device which applied this image processing system The super latitude 
digital camera which can picturize a photographic subject with a larger dynamic range is indicated. 
[0004] Gradation transform processing in this super latitude digital camera is performed based on histogram 
flattening of the edge section, as for this histogram flattening, main photographic subjects have many edges, and the 
minor sections, such as a background, are the techniques on condition of there being few edges. 
[0005] On the other hand, in the conventional digital camera, a coloi^difference signal is also changed based on the 
multiplier when carrying out gray scale conversion of the luminance signal. Namely, brightness Yorg When changed 
like Ytra =F (Yorg) according to the gradation transfer characteristic F, in the former, it asked for the transform 
coefficient gain of a luminance signal as gain=Ytra/Yorg, and the color-difference signal was changed like Cbtra 
=gain-CborgCrtra =gain-Crorg, using this transform coefficient as it is. 
[0006] 

[Problem(s) to be Solved by the Invention] Although the technique of histogram flattening based on the premise that 
main photographic subjects which were mentioned above have many edges can respond to the photographic subject 
of the comparatively large range, it cannot respond. The case where the person is reflected comparatively small 
under the background which has a complicated configuration and a complicated profile as an example which may 
correspond to such an exception is mentioned. At this time, since many edges are detected from a background, this 
background will be judged to be a main photographic subject, and the gradation width of face assigned to a person 
will decrease. 

[0007] Moreover, an unnatural color may be generated in the high brightness section by the technique which carries 
out gray scale conversion of the color-difference signal which was mentioned above using the same transform 
coefficient as a luminance signal. That is, there is a theoretical marginal property (refer to drawing 1 1 which shows 
the operation gestalt of this invention) in the color reproduction in a color space (for example, Y. Cb. Cr space), and 
the theoretical marginal property of this color reproduction is the property that the color-difference range in which 
color reproduction is possible narrows shortly in the place where the color-difference range in which color 
reproduction is possible exceeded breadth and a certain brightness Y, in the outline as it makes brightness Y 
increase and goes. That is, since it will become whitish at the whole if the color reproduction range is narrow, and 
can reproduce the color of the large range by proper brightness and brightness becomes high further, since the 
whole will become blackish if brightness is low. it is the property that the color reproduction range becomes narrow 
again. 

[0008] After carrying out gray scale conversion like brightness, without taking such color reproduction range into 
consideration, the limitation of the color reproduction range might be approached, or it might exceed, and the color 
after gray scale conversion might become whitish. Although the processing which controls the saturation of the high 
brightness section also in the former had been added since such a technical problem was coped with, it cannot be 
said as sufficient thing but implementation of the technique which raises color reproduction nature more is desired 
[0009] This invention is made in view of the above-mentioned situation, and it aims at offering the image processing 
system which can adjust the gradation width of face of main photographic subjects accommodative corresponding to 
a photography scene. 

[0010] Moreover, this invention aims at offering the image processing system which can depend in consideration of 

the theoretical marginal property of color reproduction, and can adjust optimal saturation. 

[0011] 
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[Means for Solving the Problem] In order to attain the above-mentioned purpose, the image processing system by 
the 1st invention A photography situation presumption means to be the image processing system which processes 
the image group which consists of two or more images picturized on different exposure conditions to the same 
photographic subject, and generates the extensive dynamic range image of 1. and to presume a photography 
situation. An extract means to extract a proper exposure region based on picture signal level for every image in the 
above-mentioned image group. It has a gradation amendment means to perform gradation amendment based on the 
above-mentioned photography situation about the above-mentioned proper exposure region, and a synthetic means 
to generate the extensive dynamic range image of 1 by compounding the proper exposure region by which gradation 
amendment was carried out with this gradation amendment means. 

[001 2] Moreover, it is the image processing system which the image processing system by the 2nd invention 
processes the image group which consists of two or more images picturized on different exposure conditions to the 
same photographic subject, and generates the extensive dynamic range image of 1. A brightness color difference 
separation means to divide a picture signal into a luminance signal and a color-difference signal for every image in 
the above-mentioned image group. An extract means to extract a proper exposure region based on the signal level 
of the above-mentioned luminance signal, A gradation amendment means to perform gradation amendment about the 
luminance signal of the above-mentioned proper exposure region, The color difference amendment means which 
amends the color-difference signal of the above-mentioned proper exposure region based on the luminance signal 
before the gradation amendment outputted from the above-mentioned brightness color difference separation means, 
the luminance signal after the gradation amendment outputted from the above-mentioned gradation amendment 
means, and the theoretical marginal property of color reproduction. It has a brightness color difference composition 
means to compound the luminance signal after the above-mentioned gradation amendment, and the colof^difference 
signal after the above-mentioned amendment to the picture signal of a basis, and a synthetic means to generate the 
extensive dynamic range image of 1 by compounding the picture signal of the proper exposure region by which • 
composition was carried out [ above-mentioned ]. 

[0013] Furthermore, it is the image processing system which the image processing system by the 3rd invention 
processes the image group which consists of two or more images picturized on different exposure conditions to the 
same photographic subject, and generates the extensive dynamic range image of 1 . A photography situation 
presumption means to presume a photography situation, and a brightness color difference separation means to 
divide a picture signal into a luminance signal and a colored iff erence signal for every image in the above-mentioned 
image group. An extract means to extract a proper exposure region based on the signal level of the above- 
mentioned luminance signal, A gradation amendment means to perform gradation amendment based on the above- 
mentioned photography situation about the luminance signal of the above-mentioned proper exposure region. The 
color difference amendment means which amends the color-difference signal of the above-mentioned proper 
exposure region based on the luminance signal before the gradation amendment outputted from the above- 
mentioned brightness color difference separation means, the luminance signal after the gradation amendment 
outputted from the above-mentioned gradation amendment means, and the theoretical marginal property of color 
reproduction, It has a brightness color drfference composition means to compound the luminance signal after the 
above-mentioned gradation amendment, and the color-difference signal after the above-mentioned amendment to 
the picture signal of a basis, and a synthetic means to generate the extensive dynamic range image of 1 by 
compounding the picture signal of the proper exposure region by which composition was carried out [ above- 
mentioned ]. 

[0014] In the image processing system according [the image processing system by the 4th invention ] to the 1st or 
3rd above-mentioned invention A focus location presumption means by which the above-mentioned photography 
situation presumption means presumes three kinds of focus locations, scenery photography, person photography, 
and close-up photography photography, at least from focus information, A photographic subject distribution 
presumption means to presume three kinds of photographic subject distribution, the whole screen, central 
importance, and a core, at least from photometry information. It comes to have an integrated means to presume a 
photography situation integrative combining the photographic subject distribution which the focus location and the 
above-mentioned photographic subject distribution presumption means which the above-mentioned focus location 
presumption means presumed presumed. 

[0015] In the image processing system according [ the image processing system by the 5th invention ] to the 1st or 
3rd above-mentioned invention A selection means by which the above-mentioned gradation amendment means 
chooses arrangement of a weighting factor based on the above-mentioned photography situation, A characteristic 
quantity calculation means to compute characteristic quantity about the above-mentioned proper exposure region, 
and a histogram creation means to create the histogram with weight about the above-mentioned characteristic 
quantity based on arrangement of the above-mentioned weighting factor. It comes to have a gray-scale-conversion 
curvilinear calculation means to compute a gray-scale-conversion curve based on the above-mentioned histogram, 
and a conversion means to perform gray scale conversion using the above-mentioned gray-scale-conversion curve. 
[001 6] The image processing system by the 6th invention comes to have in the image processing system by the 2nd 
above-mentioned invention in a characteristic-quantity calculation means to by_which the above-mentioned 
gradation amendment means computes characteristic quantity about the above-mentioned proper exposure region, 
a histogram creation means create the histogram about the above-mentioned characteristic quantity, a gray-scale- 
conversion curvilinear calculation means compute a gray-scale-conversion curve based on the above-mentioned 
histogram, and a brightness conversion means change a luminance signal using the above-mentioned gray-scale- 
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conversion curve. 

[001 7] In the image processing system according [ the image processing system by the 7th invention ] to the 2nd or 
3rd above-mentioned invention 1 st calculation means by which the above-mentioned color difference amendment 
means computes the 1st correction factor based on the luminance signal before the above-mentioned gradation 
amendment, and the theoretical marginal property of the above-mentioned color reproduction. It comes to have a 
color difference conversion means to change a color-difference signal using a calculation means, and the 2nd 1st 
correction factor of the above and 2nd correction factor which computes the 2nd correction factor based on the 
luminance signal after the above-mentioned gradation amendment, and the theoretical marginal property of the 
above-mentioned color reproduction. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
drawing. Drawing 7 shows the 1 st operation gestalt of this invention from drawing 1 , and drawing 1 is the block 
diagram showing the fundamental configuration of an electronic camera. 

[0019] Although the case where this operation gestalt applies the image processing system of this invention to an 
electronic camera, compound two images of the image by short-time exposure and the image by long duration 
exposure since it is easy, and the extensive dynamic range image of 1 is obtained is explained, it is also possible to 
apply, when compounding many images more, of course. 

[0020] CCD4 for this electronic camera becoming in the color CCD of the yeneer type which has electronic shutter 
ability etc., carrying out photo electric conversion of the photographic subject image, and outputting as a picture 
signal. The lens system 1 for carrying out image formation of the photographic subject image on this GCD4. and the 
drawing 2 for controlling the passage range of the flux of light which passed this lens system 1. The low pass filter 3 
which consists of the flux of light which passed this drawing 2 with the light filter for removing an unnecessary high 
frequency component, A/D converter 5 for removal of a noise component to change into a digital signal the picture 
signal of an analog with which magnification etc. was made by after that [ line crack ] in the correlation duplex 
sampling circuit which is not illustrated after being outputted from the above CCD 4, Buffer 6for 1 st image a and 
buffer 6b for the 2nd image which each accumulate the image data for one screen digitized by this A/D converter 5, 
and memorize the image by long duration exposure, and the image by short-time exposure, respectively, The 
photometry evaluation section 7 which controls the diameter of opening of the above-mentioned diaphragm 2, and 
the electronic shutter of the above CCD 4 to read image data from buffer 6for 1 st image a used also for storing the 
object for the photometry of these, and the data for focal detection, and to become proper exposure in quest of 
luminance distribution at the time of an image pick-up. The focusing point detecting element 8 which controls the 
AF motor 9 which reads image data from above-mentioned buffer 6for 1 st image a, detects a focus location, and is 
later mentioned based on the detection result, The AF motor 9 which it is controlled [ motor ] by this focusing point 
detecting element 8, and the lens for AF of the above-mentioned lens system 1 is driven [ motor ], and is made to 
carry out image formation of the photographic subject image on the above CCD 4, The interpolation section 10 
which interpolates the image data of the veneer read from the above-mentioned buffers 6a and 6b for the 1 st and 
2nd image, and is changed into the image data of three plates. The working-level month buffer 1 1 which 
accumulates the image data after interpolation, and the brightness color difference separation means slack Y/C 
separation section 12 which divides into a luminance signal Y and color-difference signals Cb and Cr the image data 
of three plates read from this working-level month buffer 1 1, About each of this pixel that is not involved Y/C 
separation section 12, but reads a luminance signal Y, and constitutes the whole screen The extract means slack 
proper exposure extract section 1 3 to which the pixel distinguishes with signal level whether it is suitable exposure, 
and extracts and outputs division image information based on the result, The photography situation presumption 
means slack photography situation presumption section 18 which presumes that a photography situation explains in 
detail later based on the photometry information outputted from the above-mentioned photometry evaluation 
section 7, and the focus information outputted from the above-mentioned focusing point detecting element 8, The 
gradation amendment means slack transfer characteristic calculation section 14 which performs weighting when 
computing the histogram of the edge which is characteristic quantity with reference to the presumed result by this 
photography situation presumption section 18, and performs gray scale conversion of the proper exposure region 
which computes the transfer characteristic and is outputted from the above-mentioned proper exposure extract 
section 13, The synthetic means slack image composition section 15 which compounds the image concerning the 
image and the short-time exposure concerning the long duration exposure after the gray scale conversion outputted 
from the above-mentioned transfer characteristic calculation section 14 while referring to the field information 
outputted from the above-mentioned proper exposure extract section 1 3, and generates the extensive dynamic 
range image of 1 , While receiving the detection result of the output section 1 6 outputted to a record medium, a 
display, etc., and the above-mentioned photometry evaluation section 7 and the focusing point detecting element 8, 
the extensive dynamic range image compounded by this image composition section 1 5 It has the control section 1 7 
which controls this whole electronic camera containing the above-mentioned interpolation section 10, the proper 
exposure extract section 13, the photography situation presumption section 18, the transfer characteristic 
calculation section 14, the image composition section 15, and the output section 16, and is constituted. 
[0021] Next, drawin g 2 is the block diagram showing the detailed configuration of the above-mentioned photography 
situation presumption section 18. 

[0022] The focus (AF) information which is outputted from the above-mentioned focusing point detecting element 8, 
and is inputted through a control section 1 7 is inputted into the focus location presumption means slack focus 
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location presumption section 20, and is classified for three kinds (referring to drawing 5 ) of any, scenery 
photography (5m-infinity), person photography (1m-5mX and close-up photography photography (1m or less), being, 
corresponding to the photographic subject distance. 

[0023] Moreover, the photometry (AE) information which is outputted from the above-mentioned photometry 
evaluation section 7, and is inputted through a control section 1 7 is inputted into the photographic subject 
distribution presumption means slack photographic subject distribution presumption section 21. and the luminance 
distribution is classified into some. 

[0024] First, the above-mentioned photometry evaluation section 7 classifies the field on CCD4 into 13 pieces, as 
shown in drawin g 4 , and specifically, it performs a division photometry. This drawin g 4 is drawing showing an 
example of the division pattern for an evaluation photometry. 

[0025] That is, they are a2 and right-hand about a1 and its left-hand in the field of the middle of a midst center 
section a3 It carries out. 

[0026] furthermore, the above-mentioned field a1 of the inner circumference sections which surround this midst 
center section the upper and lower sides — every — a4 and a5 ** — carrying out — this field a4 right and left — 
every — a6 and a7 — carrying out — the above-mentioned field a5 right and left — every — a8 and a9 ** — it 
carries out. 

[0027] And a1 1 and the lower left are set to a12, and the lower right is set [ the upper left of the periphery sections 
which surround this inner circumference section ] to a13 for alO and the upper right. 

[0028] In the division photometry by such field, the above-mentioned photographic subject distribution presumption 
section 21 calculates each following parameter for evaluation. 

[Equation 1] SI =|a2-a3 | — [Equation 2] S2 =max (|a4-a6 |, |a4-a7 |) — [Equation 3] S3 =max(a10. a11)-AvAv= 
(sigmaai)/13 [0029] namely, parameter SI for evaluation The thing and the parameter S2 for evaluation which show 
the brightness difference of right and left of a midst center section the thing and the parameter S3 for evaluation 
which show the larger one of the brightness difference of the center of a top of the inner circumference section, 
and any of bottom right and left or — bottom right and left of the periphery section — the difference with the 
average luminance of the whole screen is shown any or the larger one. 

[0030] While obtaining such a parameter for evaluation from the photographic subject distribution presumption 
section 21, the classification of a focus location is acquired from the above-mentioned focus location presumption 
section 20, and an integrative classification as shown in drawing 5 in the integrated means slack integrated section 
22 is performed. This drawing 5 Is the graph showing the classification pattern of the scene from AF information and 
AE information. 

[0031] Like illustration, It is the above-mentioned parameter S3 for evaluation further noting that it is scenery 
photography, when AF information is 5m-infrnity. Predetermined value Th 1 It compares. At this time, it is the 
parameter S3 for evaluation. Predetermined value Th 1 Since at least any of alO or a1 1 or one side will have 
brightness above higher to some extent than the average luminance of the whole screen if large, it is judged that it 
is the scenery which has empty in the upper part (Typel). on the other hand — parameter S3 for evaluation 
Predetermined value Th 1 or [ that there Is no empty in the upper part contrary to this In being small ] — or even if 
it is, it is judged that it is little scenery (Type2). 

[0032] Next, it is the predetermined value Th 2 about the above-mentioned parameter S2 for evaluation further 
noting that it is person photography, when AF information is 1m-5m. It compares. At this time, it is the parameter 
S2 for evaluation. Predetermined value Th 2 It judges that it is one person s portrait if large (Type3X and, on the 
other hand. Is the predetermined value Th 2. If small. It will be judged that it is two or more persons* portrait 
(Type4). 

[0033] Furthermore, it is the above-mentioned parameter SI for evaluation further noting that it Is close-up 
photography photography, when AF information is 1m or less. Predetermined value Th 3 It compares. At this time, it 
Is the parameter SI for evaluation. Predetermined value Th 3 It judges that it is the close-up of a single body if 
large (TypeS), and, on the other hand, is the predetermined value Th 3. If small, it will be judged that it is the close- 
up of two or more bodies (Type6). 

[0034] The result classified into such a type is outputted to the transfer characteristic calculation section 14 from 
the above-mentioned integrated section 22. 

[0035] Then, drawing 3 Is the block diagram showing the detailed configuration of the above-mentioned transfer 
characteristic calculation section. 

[0036] The above-mentioned proper exposure extract section 13 by reading the luminance signal Y of a long 
duration exposure Image first, as mentioned above, and comparing with a predetermined value the signal level of 
each pixel which constitutes the whole screen It distinguishes whether that pixel Is suitable exposure, becomes the 
proper exposure region which requires for long duration exposure the set of the pixel judged to be proper exposure, 
and let parts other than the proper exposure region concerning this long duration exposure be the proper exposure 
regions concerning short-time exposure. 

[0037] If the luminance signal Y of the proper exposure region of the long duration exposure outputted from the 
above-mentioned proper exposure extract section 13 is Inputted Into the characteristic quantity calculation means 
slack edge extract section 26, in this edge extract section 26, edge detection wilt be performed based on control of 
the above-mentioned control section 17. This edge extract section 26 becomes by common edge detection 
operators, such as Laplacian and Sobel. presupposes that an edge exists in a reference location if the reinforcement 
by this edge detection operator is beyond a predetermined threshold, and when that Is not right, specifically. It 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web_cgLeije 



2007/03/09 



JP.2001-238128,A [DETAILED DESCRIPTION] 



5/9 ^— V 



outputs the binary information it is supposed that it is not an edge. 

[0038] On the other hand, if the result the type classification was carried out [ the result ] by the above-mentioned 
photography situation presumption section 18 is inputted into the selection means slack weight pattern selection 
section 24, in this weight pattern selection section 24. two or more weight patterns as shown in drawin g 6 will 
choose the weight pattern according to that type from ROM25 for weight patterns memorized beforehand based on 
control of the above-mentioned control section 17. drawing showing the weighting factor at the time of the 
histogram calculation based on a classification pattern as showed this drawin g 6 to above-mentioned drawin g 5 — it 
is — drawing 6 (A) — in drawing 6 (B), drawing 6 (C) Is the above Typel at the above Type3 at the above Type2 
with the weight pattern respectively corresponding to [ In drawin g 6 (F) / drawin g 6 / (D) ] the above Type6 to the 
above Type4 corresponding to the above Type5 in drawing 6 (E). 

[0039] In this way, although the histogram creation means slack histogram creation section 27 computes the edge 
histogram which shows the frequency of occurrence to an intensity level about the pixel which constitutes an edge, 
or its near pixel based on the result outputted from the above-mentioned edge extract section 26, In case it creates 
this histogram, as shown in above-mentioned drawing 6 , it computes by performing it. Furthermore, it changes into 
an accumulation edge histogram by Integrating this histogram creation section 27 with the computed edge histogram 
etc. 

[0040] In the gray-scale-conversion curvilinear calculation means slack conversion curvilinear calculation section 
28, by carrying out the convolution of the edge histogram using a Gaussian kernel etc., a target histogram is 
generated and the tone curve which serves as a gradation amendment property using this target histogram and the 
accumulation edge histogram outputted from the above-mentioned histogram creation section 27 is computed. 
[0041] The conversion means slack transducer 29 performs gradation amendment based on the tone curve obtained 
from this conversion curvilinear calculation section 28 to the image data inputted from the above-mentioned proper 
exposure extract section 1 3, and outputs the image data after gradation amendment to It at the above-mentioned 
image composition section 15. In this transducer 29, gradation amendment of the luminance signal Y which starts 
long duration exposure first is performed, gradation amendment of the color-difference signals Cb and Cr which 
start this long duration exposure next is performed one by one. it outputs to the image composition section 1 5. 
gradation amendment of a luminance signal Y and color-difFerence signals Cb and Cr concerning short-time 
exposure Is performed similarly after that, and It outputs to the Image composition section 1 5. 

[0042] In the image composition section 1 5, the luminance signal Y and color-difference signals Cb and Cr after the 
gradation amendment concerning long duration exposure are received first, the luminance signal Y and color- 
difference signals Cb and Cr after the gradation amendment concerning this long duration exposure which generates 
an RGB code, for example, next relates to short-time exposure are received, and this RGB code concerning this 
short-time exposure is generated. By compounding these after that, the extensive dynamic range image of 1 is 
generated and It outputs. 

[0043] Next, drawing 7 is a flow chart which shows processing of image transformation. 

[0044] The image pick-up by long duration exposure and the image pick-up by short-time exposure are performed in 
this order, and the photographic subject image by which image formation was carried out to the above CCD 4 which 
becomes with the veneer is outputted as a picture signal one by one. as a multiple-times image pick-up is carried 
out and being mentioned above on different exposure conditions. 

[0045] After these picture signals are changed into a digital signal by A/D converter 5, they are memorized by 
buffer 6a for the 1st image, and buffer 6b for the 2nd Image, respectively. 

[0046] Based on the image data of the long duration exposure accumulated In one buffer 6a for the 1 st Image of 
these, the above-mentioned photometry evaluation section 7 and the focusing point detecting element 8 output AE 
information and AF information to a control section 17, as mentioned above (step S1). 

[0047] On the other hand, by being sent to the Interpolation section 10 one by one, and interpolating about each of 
R image data, G image data, and B image data, the image data memorized by above-mentioned buffer 6for 1 st image 
a and buffer 6b for the 2nd image Is changed into the image data of three plates (step S2), and is memorized by the 
working-level month buffer 1 1 . 

[0048] In the Y/C separation section 1 2, RGB Image data are read from this working-level month buffer 1 1 . and a 
luminance signal Y and color-difference signals Cb and Cr are computed, as shown In the following formula 4 (step 
S3). 

[Equation 4] 

Y = 0.29900R+0.58700G+0.14400B Cb=-0.16874R-0.33126G+0.50000B Cr= 0.50000R-0.41869G-0.08131B [0049] 
The proper exposure extract section 1 3 extracts and outputs division image information by Judging whether it 
belongs to a proper exposure region by comparing the signal level of the luminance signal Y of these with a 
predetermined threshold for every pixel (step S4). 

[0050] Then, In the edge extract section 26 in the transfer characteristic calculation section 14, binary-lzed 
processing is performed by preparing an about 2 times [ of standard deviation ] threshold In the edge component 
which extracted and (step S5) extracted the edge component, covering well-known secondary differentiation filters, 
such as Laplacian. over a luminance signal Y (step S6). 

[0051] On the other hand, in the above-mentioned photography situation presumption section 18, it presumes that 
the photography situation mentioned above based on AF Information and AE information (step S7), and chooses any 
of Typel to Type6 weight patterns are (step S8). And a weighting factor as shown in drawing 6 corresponding to the 
selected weight pattern is read from ROM25 for weight patterns (step S9). 
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[0052] In this way, the edge histogram in which the above-mentioned histogram creation section 27 carried out 
weighting based on the edge component made binary and the weight pattern read by step S9 at the above- 
mentioned step S6 is created (step S10), and an accumulation edge histogram is further generated from this edge 
histogram (step S1 1). In this way, based on the obtained accumulation edge histogram, the above-mentioned 
conversion curvilinear calculation section 28 computes a gray-scale-conversion curve (step SI 2). 
[0053] In the continuing transducer 29. transform processing is carried out with the gray-scale-conversion curve 
which was able to acquire the luminance signal Y outputted from the above-mentioned proper exposure extract 
section 13, and color-difference signals Cb and Cr from the above-mentioned conversion curvilinear calculation 
section 28 (step S13X and the changed image data is outputted (step SI 4). 

[0054] In addition, although both photometry information and focus Information are used for presuming a 
photography situation in ****, it is also possible to presume only using one side of these and to change weighting. 
Moreover, if one or more [ of photometry information and not only focus information but zoom positional information, 
multispot photometry information, look input, the luminescence information on a stroboscope, the information on a 
detection sensor that the location of an electronic camera in every direction is detected, the white balance 
information, etc. ] is referred to, it will become possible more to presume a photography situation in a detail. 
[0055] Furthermore, it is not applied only to a color picture and the technique of gradation amendment according to 
a photography situation which was mentioned above can be applied also to monochrome image. 
[0056] And in this 1st operation gestalt, although the image processing system constituted as a circuit in an 
electronic camera is performing gradation amendment according to a photography situation, it is also possible to 
perform such processing with the processing program of a computer. In this case, to record photography 
information, such as photometry information and focus information, on a part for the header unit of an image file, to 
presume a photography situation based on such photography information in a computer, and what is necessary is 
just made to perform gradation amendment suitable for that photography situation. 

[0057] Moreover, this image processing system can be widely applied also to the device which does not restrict for 
applying to an electronic camera and treats images, such as printer equipment. 

[0058] When judging a photography situation based on photography information, such as focus information and 
photometry information, and creating an edge histogram, in order to perform weighting according to this photography 
situation according to such 1st operation gestalt, it becomes possible to perform gradation amendment which was 
most suitable for the photography scene in consideration of main photographic subjects. 

[0059] The block diagram in which drawing 12 shows the 2nd operation gestalt of this Invention from drawing 8 , and 
drawing 8 shows the fundamental configuration of an electronic camera, the block diagram in which drawing 9 shows 
the detailed configuration of the brightness amendment section, the block diagram in which drawing 10 shows the 
detailed configuration of the color difference amendment section, the diagram showing signs that drawing 1 1 
performs color difference amendment in consideration of the theoretical marginal property of color reproduction, and 
drawing 12 are flow charts which show processing of image transformation. 

[0060] In this 2nd operation gestalt, the sign same about the same part as the 1 st above-mentioned operation 
gestalt is attached, explanation Is omitted, and only a mainly different point is explained. 

[0061] With this 2nd operation gestalt, the luminance signal Y and color^difference signals Cb and Cr which were 
separated by the Y/C separation section 12 are inputted into the gradation amendment means slack brightness 
amendment section 32 and the color difference amendment means slack color difference amendment section 33 
through the proper exposure extract section 13, respectively. 

[0062] what performs reception and gradation amendment about brightness for the luminance signal Y of the proper 
exposure region outputted from the above-mentioned proper exposure extract section 13 as the above-mentioned 
brightness amendment section 32 is shown in drawing 9 — it is — characteristic-quantity calculation — a means — 
the edge extract section 40 and histogram creation — a means — the histogram creation section 41 and gray- 
scale-conversion curvilinear calculation — a means — the conversion curvilinear calculation section 42 and 
brightness conversion — a means — it has a brightness transducer 43 and it is constituted. 
[0063] Drawing 12 is also explained with reference to the processing in this brightness amendment section 32. 
[0064] The luminance signal Y of the proper exposure region outputted from the above-mentioned proper exposure 
extract section 13 is read (step S21), the above-mentioned edge extract section 40 covers filters, such as 
Laplacian, and the brightness amendment section 32 extracts an edge component (step S22), and performs binary- 
ized processing in which it determines whether be an edge or not, for every pixel as compared with a predetermined 
threshold (step S23). 

[0065] Based on the information outputted from this edge extract section 40, the histogram creation section 41 
generates the edge histogram which shows the frequency of occurrence of the edge to brightness (step S24), and 
creates an accumulation edge histogram by integrating with this further etc. (step S25). 

[0066] The conversion curvilinear calculation section 42 computes the tone curve which serves as a gradation 
amendment property as mentioned above using the accumulation edge histogram outputted from this histogram 
creation section 41 (step S26). 

[0067] The brightness transducer 43 is outputted to the brightness color difference composition means slack Y/C 
composition section 34 while It carries out gray scale conversion of the luminance signal Y by control of the above- 
mentioned control section 1 7 (step S27) and outputs It to the color difference amendment section 33 based on this 
conversion curve (step S28). 

[0068] Thus, It is Yorg about the luminance signal before the gradation amendment outputted from the proper 
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exposure extract section 13. It is Ytra about the luminance signal after it carried out and gradation amendment was 
carried out by the above-mentioned brightness transducer 43. If it carries out, they are these luminance signals 
Yorg. And Ytra It is used, in case the gradation of the color difFerence is amended in the color difference 
amendment section 33 so that it may explain below. 

[0069] The above-mentioned color-difference amendment section 33 performs reception and the gradation 
amendment about the color difference for the color^difference signals Cb and Cr of the proper exposure region 
outputted from the above-mentioned proper exposure extract section 13, as shown in drawin g 10 , has the 1st 1st 
correction factor calculation section 47 of calculation means slack, the 2nd 2nd correction factor calculation section 
45 of calculation means slack, ROM46 for color-reproduction marginal properties, and the color-difference 
conversion means slack color-difference transducer 48. and is constituted. 

[0070] It sets in this color difference amendment section 33, and the above-mentioned 1st correction factor 
calculation section 47 is the luminance signal Yorg before gradation amendment from the above-mentioned proper 
exposure extract section 13. It receives and is this luminance signal Yorg. Corresponding color reproduction range 
borg As shown in the following formula 5, it calculates (step S31). 
[Equation 5] borg =B(Yorg ) 

[0071] Function B (Y) has the property that the color difference range in which color reproduction is possible 
narrows shortly in the place where the color difference range in which color reproduction is possible exceeded 
breadth and a certain brightness Y here as it is the function which shows the theoretical marginal property of the 
color reproduction in a color space (Y, Cb, Cr space), for example, it is typically shown in drawing 1 1 . and it makes 
brightness Y increase and goes. 

[0072] Count as shown in this formula 5 refers to the table data memorized by above-mentioned ROM46 for color 
reproduction marginal properties (step S30), and is brightness Yorg. Corresponding color reproduction range borg It 
carries out by asking. 

[0073] Above-mentioned ROM46 for color reproduction marginal properties has memorized beforehand above- 
mentioned function B (Y) which shows the theoretical marginal property of color reproduction as table data, and 
although he is trying to use for it the table data ROM-ized in consideration of a load, processing speed, etc. by the 
operation here, of course, it may actually be made to calculate. 

[0074] Next, the above-mentioned 2nd correction factor calculation section 45 is the luminance signal Ytra after 
[ the above-mentioned brightness amendment section 32 to ] gradation amendment. It receives and is this 
luminance signal Ytra. As shown in the formula 5 which mentioned above the corresponding color reproduction range 
btra. and the same following formula 6. it calculates (step S32). 
[Equation 6] btra =B(Ytra ) 

[0075] Similarly, count as shown in this formula 6 also refers to the table data with which above-mentioned ROM46 
for color reproduction marginal properties memorizes (step S30), and is brightness Ytra. Corresponding color 
reproduction range btra It carries out by asking. 

[0076] The above-mentioned color difference transducer 48 is the above borg which is the 1 st correction factor. 
The above btra which is the 2nd correction factor Transform coefficient [ as opposed to / it is based and / a color- 
difference signal ] gainc It calculates, as shown in the following formula 7. 

[Equation 7] gainc =btra/borg [0077] In this way, transform coefficient gainc to a color-difference signal Luminance 
signal Yorg before gradation amendment Theoretical marginal property borg of color reproduction Luminance signal 
Ytra after gradation amendment Theoretical marginal property btra of color reproduction It enables it to perform 
faithful color reproduction which maintained saturation by defining it as becoming the ratio of **. without generating 
a white Jump like [ at the time of using the same transform coefficient as brightness ] etc. 

[0078] This transform coefficient gainc In the called-for place. It is the color-difference signal Cborg before [ the 
above-mentioned proper exposure extract section 1 3 to ] amendment. Crorg It receives one by one (step S29), and 
is the color-difference signal Cbtra after amendment. Crtra As shown in the following formula 8. it calculates (step 
S33). 

[Equation 8] Cbtra =gainc, CborgCrtra =gainc, and Crorg [0079] Thus, changed color-difference signals Cbtra and 
Crtra It is outputted to the Y/C composition section 34 (step S34). 

[0080] At the Y/C composition section 34, it is the luminance signal Ytra after gray scale conversion. Color- 
difference signals Cbtra and Crtra after conversion Y/C composition is carried out, for example, it changes into an 
RGB code, and outputs to the above-mentioned image composition section 1 5. 

[0081] In this image composition section 15, after compounding the proper exposure image part after the gray scale 
conversion concerning long duration exposure, and the proper exposure image part after the gray scale conversion 
concerning short-time exposure and generating the extensive dynamic range image of 1 . it outputs from the above- 
mentioned output section 16. 

[0082] In addition, in this 2nd operation gestalt, although gradation amendment which took into consideration the 
theoretical marginal property of color reproduction with the image processing system constituted as a circuit in an 
electronic camera is performed, it Is also possible to perform such processing with the processing program of a 
computer. 

[0083] Moreover, this image processing system can be widely applied to the device which does not restrict for 
applying to an electronic camera and treats images, such as printer equipment. 

[0084] In order to perform gradation amendment which took into consideration the theoretical marginal property of 
color reproduction about the color-difference signal according to such 2nd operation gestalt, suitable saturation is 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2007/03/09 



JP.2001-238128,A [DETAILED DESCRIPTION] 



8/9 ^— V 



maintainable even if it performs gradation amendment of an image. 

[0085] Drawing 13 is the block diagram in which showing the 3rd operation gestalt of this invention, and showing the 
fundamental configuration of an electronic camera. 

[0086] In this 3rd operation gestalt. the sign same about the same part as the above-mentioned 1 st and 2nd 
operation gestalt is attached, explanation is omitted, and only a mainly different point is explained. 
[0087] In case it computes the transfer characteristic of a color-difference signal, it takes into consideration the 
theoretical marginal property of color reproduction, while it performs weighting according to a photography situation, 
in case this 3rd operation gestalt computes the gradation transfer characteristic of a luminance signal by being 
constituted as what discovers the function which served as the function of the 1 st operation gestalt mentioned 
above and the 2nd operation gestalt that is,. 

[0088] That is, in case the classification result of a photography situation as shown in above-mentioned drawin g 5 
presumed by the photography situation presumption section 1 8 is inputted into the above-mentioned brightness 
amendment section 32 and creates the edge histogram of a luminance signal in this brightness amendment section 
32. weighting as shown in drawing 6 is performed. 

[0089] In this way, if the luminance signal by which gray scale conversion was carried out based on the acquired 
characteristic curve is inputted into the color difference amendment section 33, the 2nd correction factor will be 
computed referring to the table showing the theoretical marginal property of color reproduction like the 2nd 
operation gestalt mentioned above, and the 1st correction factor will be similarly computed based on the luminance 
signal before gray scale conversion. And the transform coefficient applied to a color^difference signal based on 
these 1 st correction factors and the 2nd correction factor is computed, conversion suitable for the color difference 
is performed, and it is outputted to the above-mentioned Y/C composition section 34. 

[0090] In this Y/C composition section 34, carry out Y/C composition, output the luminance signal after the gray 
scale conversion outputted from the brightness amendment section 32, and the color-difference signal after the 
conversion outputted from the color difference amendment section 33 to the image composition section 15. and 
they are set in this image composition section 1 5. After compounding the proper exposure image part after the gray 
scale conversion concerning long duration exposure, and the proper exposure image part after the gray scale 
conversion concerning short-time exposure and generating the extensive dynamic range image of 1 , it outputs from 
the above-mentioned output section 1 6. 

[0091] In addition, also in this 3rd operation gestalt, although gradation amendment is performed as a circuit in an 
electronic camera, it is also possible to perform such processing with the processing program of a computer. 
[0092] Moreover, this image processing system can be widely applied to the device which does not restrict for 
applying to an electronic camera and treats images, such as printer equipment. 

[0093] According to such 3rd operation gestalt, the both sides of the effectiveness of the 1 st operation gestalt 
mentioned above and the effectiveness of the 2nd operation gestalt can be done so. 

[0094] In addition, as for this invention, it is needless to say for various deformation and application to be possible 
within limits which are not limited to the operation gestalt mentioned above and do not deviate from the main point 
of invention. 
[0095] 

[Effect of the Invention] As explained above, in order according to the image processing system of this invention by 
claim 1 to presume a photography situation and to perform gradation amendment according to It, it becomes 
possible to adjust the gradation width of face of main photographic subjects accommodative. 

[0096] Moreover, according to the image processing system of this invention by claim 2. since the color-difference 
signal is amended based on the luminance signal before and behind gradation amendment, and the theoretical 
marginal property of color reproduction, the image of the saturation optimal after gradation amendment can be 
obtained. 

[0097] Furthermore, it becomes possible, in order according to the image processing system of this invention by 
claim 3 to presume a photography situation and to perform gradation amendment of a luminance signal according to 
it to adjust the gradation width of face of main photographic subjects accommodative, and further, since the color- 
difference signal is amended based on the luminance signal before and behind gradation amendment, and the 
theoretical marginal property of color reproduction, the image of the saturation optimal after gradation amendment 
can be obtained. 

[0098] According to the image processing system of this invention by claim 4, while doing so the same effectiveness 
as invention according to claim 1 or 3. based on focus information and photometry information, it becomes possible 
to presume a photography situation appropriately. 

[0099] According to the image processing system of this invention by claim 5, while doing so the same effectiveness 
as invention according to claim 1 or 3, when a gradation amendment means carries out weighting to the 
characteristic quantity of a proper exposure region, creates a histogram and computes a gray-scale-conversion 
curve, suitable gray scale conversion in consideration of main photographic subjects can be performed. 
[0100] According to the image processing system of this invention by claim 6. while doing so the same effectiveness 
as invention according to claim 2. when a gradation amendment means computes a gray-scale-conversion curve by 
creating a histogram from the characteristic quantity of a proper exposure region, suitable gray scale conversion 
can be performed. 

[0101] According to the image processing system of this invention by claim 7, while doing so the same effectiveness 
as invention according to claim 2 or 3. a color-difference signal is appropriately convertible by using the 2nd 
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correction factor which the color difference amendment means computed from the 1st correction factor computed 
from the luminance signal before gradation amendment, and the theoretical marginal property of color reproduction, 
and the luminance signal after gradation amendment and the theoretical marginal property of color reproduction. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.3|c3Me3(e shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The block diagram showing the fundamental configuration of the electronic camera of the 1 st operation 
gestalt of this invention. 

[Drawin g 2] The block diagram showing the detailed configuration of the photography situation presumption section 
of the operation gestalt of the above 1 st. 

[ Drawin g 3] The block diagram showing the detailed configuration of the transfer characteristic calculation section 
of the operation gestalt of the above 1 st. 

[ Drawing 4] Drawing showing an example of the division pattern for an evaluation photometry in the operation 
gestalt of the above 1st. 

[Drawing 5] The graph showing the classification pattern of the scene from AF information and AE information in the 
operation gestalt of the above 1 st. 

[ Drawing 6] Drawing showing the weighting factor at the time of the edge histogram calculation based on a 
classification pattern as shown in above-mentioned drawing 5 in the operation gestalt of the above 1 st. 
[Drawing 7] The flow chart which shows processing of the image transformation in the operation gestalt of the 
above 1st. 

[Drawing 8] The block diagram showing the fundamental configuration of the electronic camera of the 2nd operation 

gestalt of this invention. 

[Drawing 9] The block diagram showing the detailed configuration of the brightness amendment section of the 
operation gestalt of the above 2nd. 

[Drawing 10 ] The block diagram showing the detailed configuration of the color difference amendment section of the 
operation gestalt of the above 2nd. 
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[000 6] 

». »«i^j:ji5t«;^«siq5**-r-5W^©TrA!Bj*^Jt©a<> 

[0 00 7] ttc, ±mLtcj: ^ rji^mM-^^m&m-^ 

fe^Pa (M^«Y. Cb. Cr^P^) [^(CfcHf^,feS31 
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r. »SY?r^tfl^3■l^r^f<{c^^t^•&s^pIt6^cfe^ffi 

[0 0 0 8] C ^ l./i:fell^ffiH?:#^-r ^ C ttj:<m 
10 etlBH^tCPgii^^L.-CL'S -5 feS^ffiH©SB^ 

i5-ri;fc*cc. se3fttc*ic»r4>ii;i^sg|5©^S5rjqi$ij-r 

0l^±3l+2>*?'(rT©^3iASM$nri^-5, 
[0 009] *^B9«±g2*1t{c^*-c%3tifcfc©-r 

20 [ 0 0 1 0 ] Sfc. *^HJ«, fe^©ffii&RBW^$14* 
[0 0 1 1 ] 

fete, mi(Dmmicj;:^m^!«mmm3:. isi—mwt^ic 

iJlitS^gi. ±ieiiifl^S¥i*i©#il««K:il^ft-^b--c 
30 ;Wc«-:5#jiiES3t«^}fttB-r€>fflm#Si. ±l2jiiE 
S?feJ|i{icK Ut:±iB«Kt^?»{C»-:J*ptiiflliE=&tf ^ |ig 
iS3«iE^ia<t. C©|igpfiSIE#ISCCj:f)|!giiliIE3n/c 
j3iiES3feJS€:^fiS;-r S C <!: (c J; O -©Ja5?V :f 5 U 
>S^Iii»=&^-r^.^fiS¥^m<t. =S:«^fc€>©T-**. 
[0012] S/c, l|2©||BJ(CctSiii^5ilffi^g«. 

©#iii^S(cia^{t-^^iWKft-^ ifeMft#(c^3>«-r ^ 
40 SSfeH^SI^Si. ±ia»Sfi-^©lt-^U"^;i'tc«-5 

©feMt#©ffiiE*ff ^>fe^ffliE^m<!:, ±iB|5giSMiE 
{^©iSSli-^ i J:JB«IE^©fellfi^ ©S^lt 

s^^©iii«ft-^^^sSt-r ^ c ijcj: ^^-©^^;:^^'-^':^ s 

50 -^f U>yiiit^€r^^-r-5^R£^S<!:. ?r«x./cfc©-C 
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[0013] 3^tc> m3<Dmmi^J:?>mm!imms: 

IS©iii»*i6^c■5B«m^!iSiLr-©d:y'^:^ i'jf 

[0014] f^A.(D^micii^mm^mmmt, ±iBii 20 

1 $/c»»3©»Hj«:j;Siii«!«iaj?S{cteiit:. ±iB 
A!e)«iJ. S¥««©3««©^^{4g*iiS^S 

[0015] mb<D^miiCj;:^mm.KM^mt. ±120 30 

i*/ctt»3©^igtcj:^iiilK*!ia^g(c*ji,ir. ±fB 

ligisaiiiE^ig*^ ±iH«ij««tc«-:Jt«^^M!(©ieg 

Fiis^fi®^»m-r6iiip^^ffii®^aj#Si. ±ib 

brJiS4>©-c$>s„ 

[0016] l|6©j%|gtcJ:^,iii^Ma^g«. ±iB^ 40 
2.©|%?g{cj:Siii««iffi«g{c*jt,^r> ±%2XmmiE^ 

^Hj^Si. ifB^aafc^g-r^fcx hi^^A^fpJ^■r 
i^i9^tti^^mtij-r^i!Sii^]^aiismm#^<>:. ±5B 
Pgss^ft^* fflc ii?aft-^©^*tf ^ iSiS^^ 
ei> ^*Lr^cs^j©-c*-5.. 

[0017] m7©5^?B{c<fc5iii««iaSlg». ±1311 
2$/c»®3©^?^(CJ:Sil^55S^g«:fcl^-C, ±fB 
fellffliE^©7!)5. ±iBPg|SffliEfl>r©»Sft#i±iBfell 50 
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3^©fflaS»W#tt<i:{C«-:JCiTll 1 ©ffljEO^^^W-r 
•SH 1 ©^ta^Sib , ±fa|igi@ffliEf^©j®Sffi#<i;±iB 

feS3i©s§&Rg#!tti4i ccs^i,^r^ 2 <omsE%^^m. 

ISIEe^i 5^fflt^TfeM^i^©^ffe*^f ^fe^^© 
(!:. *WL-C&S*)©-C*.5. 
[0018] 

[|6?g©^{S©jfjgg] Jt(T. Sffi?r#Mb-C3p:^Hj©|| 

mm^m^mmt^. mia^hmi «*^Bj©m i ©Ji 
[0019] :$:iiJSff5Siti. :^mM<om^mm'm.^m 

mmti>cti>-sjmxi>^. 
[0 020] caym^tijt m^i^* v nm^^m 
t^mm.^<Dio=7-ccTimxrjiV)^ w^f^^^^mm. 

^LXmf^m^tLXtiit)-ri>fclb<DCCDAt, c© 

c c D 4 ±(cs^ft«*tt«!-r -5 fcfe© u>xmit. 

c © u > xi^ 1 L fcj/cmiDmM^m 'kf^mr ^ tc 

tft5n-?-©f*K:iiii@ij*5ni snfcT:^- o i/ommm-^^ 

j^vVrB a*5j;C>'ll2iii^ffl^>'i'>'T6 b Cinh 

m^mvxm&^^^ii^i^mimicmiEs^trji^j: ^ 
i,c±n^ n 2 ©lans^jiiBc c d 4 ©m^-> -i- * 

$ir(ap-r.2>S'J:McS2ffia5 ? i, iiaH l iiii^ffi>'t :? r e a 

3? Lr^fig©«^ffl*fTt>-?-© 

8 <!: > C ©^.-ir^tBgP 8 (C$IJ8P 5 tlTilB 
U > X3fi 1 © A F ffl U > X<lr|g«l l/±f BC C D 4 ±{Cj!S 
¥i*ti^*£^S-ffS<i^{C^2,AF-t-5?9<!:> ±iB^ 
I , m2mW.m^<vy y Q a., 6 bj6>6iE^^ttl$n/c^ 

«©ia«f^- ^ €r«ra 3 ffi©®«7^- (c^^f ^ 

3 ® ©B#[^- ^mmm^Y t ^mm^ c b . c r <b 
ic^m-r^mm^^mmmt^^Yyc^ms^i 2t. 

C©Y/C^5-^gPl 2*^6^-rss©^Y>&a^iiju 
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mmmt {c^-rjc^-cf^-ri^ l- < tftaj-r ^ i ^ tcjigjt^jjH 
mjEm^mm^ 1 3 , mmtmrn^sn 1 s > mtm^n 20 

fflgp 1 4 > il«^JS^ 1 5 . mt}^ 1 6 i&^tf c ©s^- 
[0 02 1 ] ^^(C> H2«, ±fBJtl^t^«l^ 1 8 © 

[0 02 2] ±tB^M*^^i±isi5 st^i^mt}^ nmmni 1 
7<&/rL.rA*3ns^ (af) it$s». -^figJi 
^^e;fc4^&s«isg|J2 0K:A*snT. -e©**^ 

(lm~5m) . (ImJWT) ©3^ (S5 30 

#M) ©Hn*>K:^asns. 

[0 023] sfc, ±iaf.'j7Ki¥ffigp7 f)^tt,tiiti^nxm 

■e©aS^^F*iiffi'33!Plc^!8gti5. 
[0 024] *^fi«J{CW, ^-r, ±iaS'J?^i¥ffig|57 w, 
CCD4±©ffi^?:m«ll4(cS^rJ:'5'«: 1 3<lfc^ 
ffiur. ^f!l?ft|3t*ff ^J:^CC&r>ri,iS, C©S4 

[002 5] -Tiafe^ . ^SP©*^l^'©Mli^: a l 40 

. ^©2Ell?*a2 . :&^*a3 ifS. 

[0 02 6] 36iC, C©Si|i*S|5€:l5lO^<rtJaa5© 
rt©±iagll^al ©±T^Sa4 . as ib, K^ilSa 
4 (DtE^^&a 5 , a 7i 0> ±13^^ a 5 ©2e;&*S 
a8> a9 <tT-5o 

[0 02 7]^L/r, Kl^^S|5?rHX«3^<^1-iigP©rt© 
2!E_h?raio. ;&±?:aii. 2ET*ai2. :feT?: a isi f 

[0028] C©J;^ ife^iUftC J; ^^SJ-WOSttt'cfct , 

±ii^»^^im^2 lit. •A(D&wmm^-<'7^-i' so 
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[^1 ] Si = |a2 -a3 I 

[SS!2] S2 =maxC|a4 -a6 |. |a4 -a? |) 

[Sit3] S3 =inaxCalO, aia)-Av 

Av= (Za1 ) /I 3 

[0 02 9] -TJi*?-^. l¥ffiffl>'^•^^-i»Sl «. S"*" 
*gB©2E;&©»SM1r7r-r^>©. B¥ffiffl/<7-><-^S2 
«. I^Jlg|3©±ffliJ4i* i ±|Bte*©Hn3!>i <!: ©iSf K^© 
;'s:tl,i:S"=&jj^T4>©. I¥^ffifla>'^•^^-^^S 3«, il-iggp 
©±IIijaE:S{5Itl # C t la Di^(*©^i^»a <»: ©^ 
47lv-r*)©i!&oTti5, 

[0 03 0 ] C ©J; 5 Jai?ffiffl/N-7 y - H 

1 <»: i 4>CC. •^J«{4S©^a^r±iB^ 

mamm^m o*^e»r, iK^^©fcSiSt^2 2 tc 

«, AFt»#B<i:AElt«*^e.©i'->©^S'''«^->=S: 

[0 0 3 1 ] 0^©J:^»«:. AFtt«*i5m~«>©itf 

fc«, ms«ii-c*)-5.i ur. 3e.fc±iasffiffl^>-7y 
-^S3 *B»T^fiiThi iibSJ-r-S. c©iit« Mffl 
^'^•^ ^ - S 3 AWSfflT h 1 J: <3 4>:'c# wn« a 10$ 
tcitall<Di«iM^:ptj: < t :)5HiIS®^»©¥i^)SfS 

{C^©*SIS«r*5i*!l»r-r-S. (Type 1) . - 

fc^^%l^®m-C*^i*iJ»trS (Ty p e 2) . 
[0 03 2];^CCC. AFtft*g*n m~5m©<i:#tctt. 

A^imv$>?>.tvx, $6cc±iai?^iffl/^••7y-$s 

-i'S2 ifimmmT h 2 J: O fc;^* Wtitf— ACsP- h 

U- hr'&^i^taJKfL (Types) . -^j. mmmT 
h2 <b/h$ttntfJt^A©?K- h U- h-r*2,ifij 
Wf^ (Typ e4) o 

[0 0 3 3] $6fC. AFt»a*nmJ|JiT©<t#{C«. 

S^JSiJr'*) s <t L/ r . 5 e. cc±faB?^iffl^^• 7 y - ^ s 
Si *i©f5effiT h 3 <fc 0 i>i^^»tntm—<Dmi^<o 

i'U-XT yy-CSbitmmL (Types), — 
iT5£ffiTh3 j:K>i>4'-S'.-itHtmm.<DmW<Di^ti-XT 
■yyc$>?>tmmt^ (Typ e e) . 
[0034] COJ^'ytj:^^ y'ic^m Lfc^mK ±12 

iK^gi52 2*:>6^^tt^mgpi 4(,cmti$tit, 

[0 035] i^t-^-C, S3 «±ie^^#ttmmg|5©i¥iffl 
[0 0 3 6 ] ±§aMiElgptffltHg|5 1 3 tt, ±a!LfcJ: e> 

fijsij-rs4)©-cs.o, aiESTtifiMsn/ciii^©*^ 
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[003 7] ±iBjSiES^»WS15 1 3 mtf^tiiS: 

SI52 6 "c»±gB*ijtaiaj 1 7 (Dmmiicmifft x. v 

J^T >-^S o b e 1 m<D—mt^ts:s.'y V^^^t^ U 

[0038] ±iB»igt»;«liflSSi51 8tCj;»)5'-< 
laWtlSB 1 7©$iJiaiCcS-5#, S 6 (c^-r J: ^ ^cffiSt© 

- >3&s^j{)iets $ tin* s**?p'/f ^ ->fflR o 

«3. 06 (A) (JifBType UC. 06 (B) «±iB 
Type2tC. 06 (C) {*±iBTy p e 3 (C, 06 
(D) »±IBTyp e 4«:> 06 (E)K±ieType 
5(C, 06 (F) «±iBTy p e 6«C-etl-en*fI&L//c 

^" - > i -> r C ^ -5> o 

hi'5AfpfiSSB2 7«. ±fBi -:'i?«a2l52 6*^6tt:tl 

•r-SKK. ±iB06fc^L/fcJ:^fciiig^4'©iB^(ig«c 

6fc. ccDt;< hi'5AfpfiS;IH52 7rtt. #m$n/tx 
y b ;^ h A?ra:9--r S i& i'fC J: ») . v V b 

[0 040] Pgf^^fli^^ai^KJ^cS^^fti^ffttJgp 
2 8-C«. x^'i^'b^^ hi''^A?::</'i;~>T>*-*;l'^ 

i^7A?:*S£0> CCDSSbXhy^AtilBbXhi^ 
■5Afffi£SB2 7*«6ai:^j3n/cSax ?i;'b;^ h y^A 

So 

[0 04 1 ] ^^^mfc^^^2 9 tt, ±iBiliES7t* 

Y = 0. 2 99 OOR+0. 

Cb^-0. 1 68 74R-0. 

Cr= 0. 50000 R-0. 
[0049] ®jES3fe»fflfflJ 1 3 cne.©rt©»K 
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*J4taSl51 3*^6A;^$n-5iiitft7'-5'K, CCD^fefli^ 

%i>nmm^c b , c r cD|i§illliiE*»x^T^-ciii^^^ 
^Y t^mmnc b . c r ©pgiH^«riaistctTo-ciii 
10 [0 04 2] m^^mu 1 5 ftt. $ -r. s^p^St^jc 

«^4|iglS*SiEfS©«^«-^Y*siiyffeM<t-^Cb. Cr 

Yfc<feC^feS^-^Cb. C r^^lfHXo-C. Ig^NFiaS 

*CCC^S|S|RGBft-^^^fiS;-rS. -^cDftcccn^?:^ 
^■r-5CitcJ:f3> — ©)A^-C:^5 •:;4'U>i5iii^«:^ 
^ L r tb -r €> J: ^ (c -CI, ^ -5 , 
[ 0 0 4 3 ] ;^(c, 0 7 «. mm^^<owm^m-t-y n 

20 [0044] mWXtji S±IBC C D 4 Ki^^SnfcM^ 
[0 04 5] cn6CD[ii#ft#«. A/D^«S5KJ; 

T 6 a tm2m^mj^ -jyrGh ic^n^niBttsn 

[0 04 6] ±immwmm i^.*^mgP8 c 
30 ne>©rt©— :^©ii i is^ffl'''? yvrea icwmstitc 

AEmntAFmk^f^mmi 7fca:^j-r-s c^f 

SI). 

[0 047] — ±130 1 mmm^-i vVreais^Zf 
m2mmm^-<yyr6 btClBlf Sn-Ct^SM^-r-^ 

. w, ^raspi otcjiH'Xit^nr. Riii^T^-i?, Giait 

2) . i'^mm^^yyr l UCfBif,3tiS„ 
40 [0048] Y/C^^aJ 1 2 r«. CCD^'P»ffl-'^• 7 
rl l36^6RGB®«!-r-3f?:il^E>aLr. KKft^Y 
ifeMf#Cb. C r t*. ;X©ISSS4fC^-rJ:^fcS 
(;^-f---'7'S 3) . 

5 8700G+0. 1 4400B 

33126G+0. 50000B 
4 1 86 9G-0. 08 1 3 1 B 

4) . 

[0 05 0] ^©^. ^#14»I±1SI5 1 4 rtCDx i>m 
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{sm&<omm^m-f s c t -c 2 m^mm^^y ^ i^^^fv 

7*S 6) . 

[005 1 ] -fS-C. ±3li^\^6im&^ 1 8CC*J(,i 
■r« AFtS«<!:AEt»?R<i:«:S-5t»r±aiU/c<fe^«C» 

p e l*^6Ty p e 6C0f5in-r*S*iiS:jl}R-r-S 

SeCC^f J:^!&S*^^*S*''^•dl»->fflROM2 5 

[0 05 2] c^C/T. ±ie;^f -:'7*s6-c2fii{b$n 

><!;{ca-5l,»TjJBt;^ h ^'*7Af'pJ!S;g|52 7 *5a^f;tl:f 
U/cX -;;i?t;^ hi^^A^rf^fiKL/T ( ;^ 7=- r?' S 1 
0) . C©x-:;yt;^ hi^^A*>6S6«:|gax-;.i?t 
;^ hi'^A^^fiS-rs (;^7^2':rs 1 1 ) , c^L-rff 

Wg|52 8*spgiB^fli^*#W-r-S (Xf- 7-S 1 
2) o 

[ 0 0 5 3 ] M< ^^gP2 9 -Ctt. ±fSgiES7taHiSi5 
1 3*^6ttJ;'33nSi^S«-^Y*jJ;0'feM{t-^Cb. C 

4) „ 

[0054] J&te, ±f^t?»flgiJt^*«5E-r.5CD{C#J 

— :&©^'&ffl<,^-r}i^ofii?>W:f ^^^-5 c i ^> Bjfii-c 

#Mrn«. J: D »ili«:ffi^iH?rJtST 5 C i 355 pjtg 
[0 05 5] $ ±iliL/cJ: ^JSrjt^t^jatcI&Dirc 

ii§pHiE©fi?jB»> *^-iffl«cc©i!^affl$ns*>©-c 

[0 05 6] -eur. c©iii©iafijfjgg(c*jt,irtt. 

^t^Kic;Dfc|iiiHSiE^tf-:>ri^.5.3!)5, c©J:5^c 
HSM^. a>fa-^?©MS:7'D5''5Ak:J;'5tf ^c<t 

y yg|5^K:ffliJ3tt««-¥>^ttfg&i'©«iJt»«*5SMU 

Tfc#, 3>b"^-:JfCC*5t,^rcn6©»f^1tfR*SfC 

[0 05 7] S:^c, C©illitl^$Jia^g«. m-T-ijy'yic 
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[0 05 8] c©j: ^^c^ 1 ©njigffj.m ctnti, 

[OO59]S8*^e.012 «:$:^H^©^ 2 ©HiSff^^g 
«r^L//c4>©-C*'3 , SS^m^^^y ^©S*S^^citfiR 

•§r-:fvi V ^m. 0 1 0 «einiiE8i5©aBffl&^BR*m-r 

ro-:,i^m, mi i «feSJi©ffii&Kw#tt*^sfLr 

[0 06 0] c<Dm2<Dmmm,i,c^\.^x. ±M<Dmi 

LX^m^'MmL. L/rg^c-5).#.cc-:>i^r©i^iftBj 
[0 06 1 ] C©m2©^S6Jf$.?i-C«, Y/C:9>ilg|51 

20 zicjiio^m^titcnms^Yt^imch. cr 

ISiESP3 2 <!:feMliiE^ia;^c^fe^ffliEg|53 3 tiC^tl 

■en A:^ 3 J; ^ jfc -p r S . 
[0062] JiiB»K1*iESI53 2 W> 09 (c^fJ: ^ 

^^>©-c^>'3> #maffm^m^x j'i^«aigP4o 

[0 06 3] C <DmmmiESli3 2 KfcWS^a^Sr. 0 1 

2i>»mbxmm-r^. 

[0 064] »SffliEgP3 2 w. iteaE^Ttjfltusp 1 
3 6 tH:^; 3 n s®iES7K«©)®ffi(t-^ y 

(X7"jy'S2 1) , ±fSx-^t;=fffitUg|54 0A5^7*-5'i^ 
7-S2 2) . EBf^SfC^SOSffltih^JLTXyi^-C* 
40 3) . 

[0 06 5] C©Xf -:^ttHia54 0j!P6ffi:^3n/ctt« 
[ 0 0 6 6 ] ^^ti^»tiig|54 2 C©t;^l-i^^A 

if^fSMA: 1 !t>^e>m;^;§n/cigax ^=7i>.t£E 

*«l»r±aiL./£:J:'5{c^sBliiE!|#14<t)&:S 

y^mm-r^ (xt--;'-7-s2 6) . 

50 [0 067 ] »^^g|54 3 C©^fti^tCS-:J(,^ 
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ti> (;^7^-:':?'S2 8) . 

[0 06 8} CcDcfc^tC. ®iES*fl&aSPl 3*>e>tB:^ 
$tiSP§ilHiiEm)©»fl[fi-^?rYorq iL. ±iS»Sg 
^gP4 3CCj:»3^^ffliESn/tf«©iSS«-^?:Ytra <!: 
■r •&<!:. cne>©»S<l-^Yorg *jJ;l>*Ytra ^^{C 

[0 069] ±i3eill«EaJ3 3 «. 010 K^r J: ^ 
©fe^#C b , C r . fe^fC-^t J-COPglS 

1ijE*^f ^ fe©-c* «5 . ^ 1 ©^w^S3^c^» 1 mjEm 

S|54 5<i;, feW^I®l?#14fflROM4 Si. 
[0 070] COfeUffiiESPS 3 {C*jt»r«. ilBH 1 

iBjiiEf(©»aft-^Yorq ^rSWKor^ commfm 

Yorg CC?*Ic:TSfell31ffifflborq €:>>:©tfc^5 ^C^■r 
J:^{Ct^-g^■rS (:^7-yyS3 1 ) , 
[St5] borg =B (Yorg ) 

[0 07 1 ] ccfc. mmB (Y) fesra (y. c 

b. Cr^ra) F*3tC*5W-5.feS3lCDffi^|ig^^$tt^^S-r 
K^-C^O, F!lx.«Sl 1 {c«SCW(c^nT<l:^(c. 
Y^&lfSPS-ti-rtf < (cSet,ifeS3«BJti!fefe^lEffl*5(S*s 
f). *.5»SY?r«^/ctC6-C^a»feff^oItl^j:fe 
^ffl*535"5 S <!: !< i -5 o fCb ©T- * S o 

[007 2] CO^^biCnkt^^tj:§mitt. 
±IBfeW31Rg^#ttfl|ROM4 6 CCf2lt§ t^'rt^€.■?^- 
r^J^T'-^^*#ML/■C (;<,-f-U'7"S 3 0 ) > ttSYor 
q tC*fIc;-r-5feS3^®Hborg €:SS«{>.SC itCj: ?)?f 
^. 

[0073] ±f2feS3SRBfmi4fflR OM4 6 «. feS 

31©ffli§Rg|?^tt?:7n-r±ieBB^B (Y) €r7"-:?'Jl'7=^ 

k: J: S:fe?5^«!:S3ia^4#ifi L-CR OM^b Lfcf- 

[0 074] ±iB^ 2 ffliE^^mmSIJ 4 5 Ji 

iBiW®1«iE8|53 2*^6|!iiSffiiEf^©»aM#Ytra 

tra^ . ±^ U /clKSe 5 t PHtO^X©^^ 6 CC/T^f J: ^> 

(;^^-^:7"S3 2) . 
[t&6] btra =B (Ytra ) 

[0 07 5] c©i^sc6cc^-rj:^'i&ttst^>> mmi-c. 

±5BfeS^|!SWi^ffiROM4 6 CCiStg3nri»-2.7^- 

■/;l'7"-^l??r#ML/T (Xf^ -7*3 3 0 ) , »SYtr 
a tcMltv-r i>&mmm b tra S C i tC J: 0 ?f 
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^, 

[0 07 6] ±iflfeM^^SP4 8 «. ^1 ©ffliEC^-C 
*-5±iSborg t, ^2 ©ffliE^i^-Ciiifeb tra tC 
S-^l^r. feMd-^tCjtri^^^ga i nc «r^X© 

igts; 7 (ctt^t ct ^ Kft»-r -So 

[1^7] gainc = b tra / b org 

[0077] C ^ LT, filHl^fc*f-rS^jfe^!Blfir a 

i nc ^, ^mmiEm<Dm&m^Yorq r©feB:R©S 
mW^ttborqi. PgiSffliEf*©i®)Sit#Ytra r© 
10 feS^©ffl^l®W#tt b tra i . ©ih i JJc ■& J; 5 (CSH 

Tsci-c. »eirai;^»<<^ss!=&ffio/cJS^©j:o% 

[007 8] C©^^«^ga i nc HmnbtbtltctC 
6T, ±ieMiE^7tJttBg|Jl 3*^^ffliEBU©feMfi#C 
borq i C r org ^liB'XSWHX-^r (XT' 7'S 2 
9 ) > 1«m©fe^<3^C b tra i C r tra *^X©^^ 
8(c^rJ:^CcH«-r5 (>^^-;':7'S3 3) . 

[^ 8 ] C b tra = g a i n c • C b org 
20 C r tra = g a i n c • C r org 

[0079] C © J: ^ {C^^3 tltc&mm-^C b tra . 
Crtra ». Y/'C^fiRg|53 4 {cm;^Sni (Xf -:-'?* 
S3 4) . 

[0080] Y/C^(!KSI53 4f «. I^^^t^©«g 

fi#Ytra t^mko:>-&mmnC b tra . C r tra i 
Y/C^^Lrm«RGB(i-^tC^^U, J::JBiiifi^^ 

[008 1 ] c©iffliss^RSg|Ji 5{c*iCi-c. s^ras* 

6 *^ e> ttl -r S <£ ^ ri, ^ S . 
[0 08 2] ^C*}, c©ll2©^JS0*l«:*5t,^-c», m 

Wl©Si&KBf1i#tt*#M LfcPgMlffliE*?f or C^S 

ifi. C©J:0^i:J!iS4n>f*-:Jf©«iS:/ni^^Atc 

[0 0 8 3] *fc. C©iii<^teSigStt, 

40 ©ili^€:&^^S(CjA<jifflr5Ci3&^fife-C*-5.. 
[0084] C©J: ^ fe||2©*teff5SK: J;n«, fe« 

a*^^c5^S=&if«J#-r s c ijjs-c^ s. 

[ 0 0 8 5 ] S 1 3 W*^ia©ll3©ieSS?^SI?:^0)t 
4>©r-*i3, m^-3S;y5©lt*fl«>&fiS)iK«:S^-r:/n2»i' 

[0 08 6] C©ll3©il*6J^,«(C*i(,»-r. J:^©^ 
1. ^2©||;teJf5,®<tp]«t?*)SgI5^tc-Dt^r«p-® 
50 ?f^*f=tbrittBJ?:=&D§u. i<i:L-rS!tcS..^.cc-p(,i-c 
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[0 08 7] c ©II 3 (DmMBmvx. ±MLfcmi ©n 

[0 088] rUi^iz- , «i;«ia}tSgP 1 8 i f)fil5£ 
$nfc±ia05(ciKf J;^^cJfiiJ«?H©»ai^m*i. ± 10 

SlilEgpa 2«:*}i,^ri^Sft-^©x-;,yb;^ hi^^A^ 

[0089] C ^ bT»6nyi:#ttftil8K:«-5t>rp§iS! 

±aiO/cm2©||5SJi5,^i|al«lCC, fe|IPl©ffli^|5gW# 

sn. lBl«K:Pii^JfeBir©»S<l-^K»^i^rlli©ffl 
iEmmm\him, -^-br. cn6»i©ffiiE^i 

ll2©1«iE^iKS-:5t,:.-CfeM{t^tc^S^^^AS 20 

[0 090] C©Y/C^fiSa53 4K:*J(,^r. »SffliE 
SI53 275^6ffi;^j5n.Sl^iSl^t^©»gEft-^ifeM*BiE 

±ietU;/3Sl5i 6*>P>tti:^j-r-5)i'5tC!:crj-cii^. 30 
[0 09 1 ] C©ll3©||JfiBm*Jli-Cfc. S 

^F*3©llg§i L/rpgigIffliE=Srtf-oTl.i-5)*s, C© 
Jr-^&J&a?:, =3>f^-5?©MSI.:7'ay5A(cJ:»3?f 

[0 092] Sfc. C©iii^«3;S^g«. 
ffiffl-r-5.tcpIS'b©-C«!&< . >^*IS^£i' 
©wm^« ^tiSictu < jSffl-r ^ c <t *soI#fe-e* ^. 

[ 0 0 9 3 ] C © J: ^ 3 <J>mmmciit\\t. 

\y tern 1 (Dmmmm<D^m t. mz (om^mmconm t 

[0094] :4:^HJ«±^b/cJ|jlS?K!lg(cRBS$ 

t,^-C@^©SffJ'^t&ffl*SBl«fe-C*-SC<i:«^^^*-S, 
[009 5] 

[^?8©Sl!im] J&LhSilHL)teJ:^tcfi*:Sl«:J:2>2is:^ 
[0 096] ifc, W*]12tcJ:6*^B^©®fiS$tta« 

gccj:n«. |!tiaffliEB5S©»S(i#<!:feff3S©as&i5B so 
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F§iaffliEf^^K:aj@)fc;^g©iij^5:f#S c <t*5r'# s„ 

[0 09 7] S^fC. it5j<53K:j;2,*^|^©iiit^MS 

#feMt#©ffliE^tfort,^-2>i^c«>K:. l^iaiiiEf^tCS 
Mnc^e[©iffl^^f#^ c i *5-c# -6. 
[0 09 8] tt*:S4^CJ:^,*^BJ©iIi^|^^Klffi^g{cJ; 

S/c«it3}<il3CCi3i8©^IS<!:PI«©S!l!) 

[0099] icj:i:$i^m<Dm»mm^s<ic^ 

nci. fS^^l $fc»it*313Cci2tS©^Bjii5i^©^ 
[0100] it5jc]16(Cj;^:$:|%Bj©jiil|^saa»g(cJ; 

tilt. m^m2ic^mammtmm<Dn3^im-r?>tt 

[0101] it*]«7tcJ:^*^HjcDili#^aa^gtc<j: 

tilt. mmm2itcammm3UiMEm<D^mt\3\mo:>^ 

tfe<!:*:>6StHL/cm2©lijEC&l^i> ?:IICi^C iJCj: 
"5. ©^-^©^Srli^OJctf^CidS-Cti. 
[SffiCfS^jrgJHJ] 

[0 1 ] *^?§©ll 1 ©llliJgSi©m^-;*7^ ^©S*6«J 

[02] ±ie^ 1 ommsm<omse^)i^msM<owmts: 
[0 3] ±fa^ 1 ©^*gff$g8©^^#tt»mgi5©i^$i!tc 

[04 ] 1 ©^)Sfgfl5SgK:*JW.2.ffFflB?|iJ3l&ffl©*i!l 

[05] ±18111 ©JIS6?l5JS{Ctet,^-r. AFIffBiAE 

tf fR*^^©^'- >©»«^^* ^mtmm.. 

[06] ±ie^ 1 © jlSiffJ^fc*sl,>-C . JifE0 5 fCTj^ L/ 

NF©fii^{^Sfc*s^-r0. 

[07] ±iE» 1 ©3l*6JggS{c*jl^^iiMS^Jfe©*affi?: 
[08] *|«IB©^ 2 ©JDteJgSlom^* ^ ^©S^W 

[09] ±%^2(Dmiimm.<Dmmmit^<Dmmtm^ 
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